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-Ev apo 感 o n- Te mpe r 触
- Ht m呈曲y
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iriS圭de 也e gr e e血 tiS e(Tdiラtlndef V a Tio tlSdtlf a重量o n s of fog e oe王i喝 野S蛭m epe 招重量孤 S
(tf), 也e dry btilba nd w eモb 地 毛e mpe r attlr e S O嘘side 也e gF e e盛o u s e(Td昏 a n盛 Tw oラモo
e ale tl王威e 琴 Of 蝕e gr e e nho tlS e, 孤dto e x 盈辺in e也e f由毛董o n盛麺 b 触 e 毘 腎虚er v 孟PO f
pr e sure d 盛ei毛 of毛払e airin side 也e gr e e nho u s e(VP Di) 弧d 盛 免 陀n e ebe掬托 e n重患&f
もe mper a触 陀 Of毛o m atopla 迅電(Tl飽∂ 弧d Ta主.
宅詔喝 癖 r2 呈3
2.3 Ma紐fi盈Is asld m e蝕o盛s
2.3.I Expe fim e n臨Igr e e nh8tlS e
The e 貰Pe rim e n毛 w a s c affied o嘘 ar o t nd 氾量dd野 呈n ぬe st m e r eぎ2e82 技t
Matstldo Ca mpu s, C hiba Un､iv ef Sity, Japa nin a s 税政
- n o Fぬ e畠e n紐d s呈ngie-s･p 弧
gla s sho tiS e Wi ぬside- w alls ven毛ilaio rs 温dC o ntin u o u sro ofve n毛i王威o r, 閤組曲 n m盛n ed
鮎ny Ope nd 血ng毛払e e xperim e nt(Fig. 2- I). T he gia s s払o tlS e e O n臨量n ed4epot- 野o 常 n
to m atopla nts e a chwith 38-40 le a v e s.
2.3.2 Foge o oli汲gSyste m
Åfog c o e壬､ingsyste m w a s C o mpris ed efa 閣盛e f急呈毛er宅K王T66, 朗盈 和y恕温盈 朗fg.
Col
,
Jap 皿), a W ate r^f e S e r V eir, a 払ggingpii mPくM SO27 M, M 庄 和y 弧 a M鞄. Ce. 亨3呼 放き,
a pT e S S tW e f egniato r, a nd fog-ge n e感ing n o z z呈e s(o ri畠e e 盛琵m ete r Of O 3 m ,
M 肌 ya m aM亀 Co. ,Jap 故)(Fig. 2-2)･ T he syste m w a s als o軍qtli野Ped V 地 A pF e S S t m
r eliefv alv e(監ユT57, Ma rtly 弧 a M鞄f Co.Japa蛸毛o a vo呈d 血pp量喝 e a 岱 ed by pr e s s ぽ e
蛭a n sie組 霊 魂 e nぬefegging pu mp waES 紬 托 edon o r o民 放datim e r宅T M 55曹 馳 ぬya m a
M pg. Co. ,Jap狐)to e o蜘 Ito m o n a ndo琵tim e s of毛hefogg呈ng pu mp.
◆
Fog 瑠e n e r盛Ing n o z zle s w e r e s e毛 a s ぬIIo 轡S :緬 e s毛盛Bie s s s紐 e重野董pe s 闇墓地 盈
dia m eter Of i.27e m w e r elo e ated 量n par aue1225 c m abe 習eぬe 盟8 O r a &惑 星eee m
C轟轡 紛 2 豊壌
鮎 m the e a st 弧d w e st s呈de 腎 alls
,
f e琴e e如 e圭yラモo ob紐i昆 a 盛 ぬ m dis痕転tl鮎n ef ぬg
o v e r也egr e ef由o tiS e. Six n o z z短s w er ein stal呈ed78e m 琴盈托 e 鑑ho也e r 8 n e 鑑hp量pe一
2.3 3 Fog ge n e r atio n
Me ch叙is m of ぬgge n e r aio n C a nbe de s e fit) ed a sfono w s:呈き 盛eT畠lモe F ed, 也e
w ater w a s stlPpliedto毛he w ater T e S er V Oif;2ラ也efoggi喝 pu mP abs o蕗edモ嘘 w 醜er a nd
the ndeliv e r ed it也r o tlgh6 m E ndia m ete rdelive ry毛tlbes(K汀64, M a myam 盈 M 亀 Co. ラ
Japa n)to 払g-ge n e r ating n o z zle s; a nd 3)thro tlgh 也e o fifie e of 也e n o z zle s,畠盟ally学 級e
w aferdr oplets w e r e spr野 edo v e rthe airin sidethegT e e Bho u s e.
Fog w a sge n er ated i盟ter mit毛e ntly. T he w o rking pr e s s u r e Of ぬe 鮎g蛋mg Pt mP
w a s3.2 ”PA. Dufations of foge e olingsystem oper戚i8 n S(tf)of 2e,3 e予ヰ5,6 8弧d 75s亨
闇i也 dtlr atio n of 良gc o o王ingsysモe m 触 d-by(t§きof168§ w e 托 app重量ed 転r G 盈Ie出盛ぬg
守. Tle af W a s m e a s u r edto e 荒盈mine 也e relationship be陶 e e nVP Di a 設d ぬe dま免Te n e e
betw e e nTleafBend Tdi,(Tle af - Tdiき.
T hed野…疲io n of ぬge o ohg 野Ste m OPerat皇e n(tf)w a sde鮎建d 払 ぬedぽ 盛 o n of
ぬggingpi mp epe 招ぬ n, 弧d ぬe dt mie n of fog e e e呈ing sys毛ez n s電紙d-by宅ちきasぬe
ぬ ntio n of 払gglng Pi mpS恕ぬd-by. T hedぽ 盛 o n of 払gCoolingsys毛e m epe幻惑量¢n cye呈e
(払sラeo n §isted eftf 弧dis(Fig. 2-3a). T 亀e 由ggi喝 摂政e 閤 お 琴l呈毛量感o 陶 o 虫痘汲重電豆o n s:
m a xim t mfogg呈ngr虚e(m rr B 就き 弧 d a v er agefogg圭ng r ake(網 r8¥ラ. m r m 航 W a Sde漫毘ed a s
也e r東署 efw ate r §呼P呈yo v e rif 闇恵i呈e 鞄 v W a sde盈汲ed 翁 醜e 汽嘘e oぎ 闇醜e r s呼野Iyo v e r
鞠 艇 r2 壬5
払§(if＋ ts)･ Ba s ed o nd東急 鮎 fnt転e pr elimin a ry e 笈Pedm e fl竜(ぬぬ n e毛 sho 轡 扱き, m 硯 漉
鮎 m 12n o z zle s w 恕0･0ま72kg 慧
-壬
腎hile m摺 ¥ff O ri31 2n o z z呈e s at i触 efl善8, 呈98, 2e5,
220乱d 235蛋 w e r eO･0 819
, 8.0 827, 8.e O37, 0.e 桝7 汲d 8. 軸55 kg §
‾l
ち
T e Spe e如 軸
(Table2-i).
2.3.4Me a s iW e m e nt m ethods
Allrn e as ure m erl圭s w er e m ade aT O u 盟d mid ぬyi Tdia nd Twi W er em e a Stlf ed w 地
aspi嘘 o npsychf O r n et r S u si nge･i - dia m eモe f C opper- C O nS態ぬ恕血 也e r m o e o tlPie s ai a
height of 150e m 鮎 m the 鮎 o r atfivele c盛 o n s･ The n, 也eiriS圭de r eia如 e h 胤 id重野
(R Hi) w a s c ale由ated･ Tle af W a s meaStF ed u sing a 0.i m m dia m ete r C opper- e e n S触 t故
ぬe r mo e o uplelaido n a n up pe rpart of 乱 tin Shaded le af. Dr op呈n Tdi蔓』Tdiきisde畠芭ed 翁
di 免re n 8 ebe緬 e e aTdi atthe sta f Of fogglnga nd ぬe m呈nim 混 Td主r e S由 磁 byfogglng
(Tdi出i迅). 払e reilS ein R Hi(ZiB Hi)is de最n ed a sdi 免re 設e ebe陶 e e n也e m a x圭m tl m澄Hi
r e s tll毛ed bytogging(RHim a x.)a nd R Hi東 也e s毛細 ef fog 蛋主ng. Tdo 弧d Tw o w e r e meas u 托d
wi也 弧 a SPi抗癌io npsyehf O m et r Ofthe s a 迅 etype u s ed in s量de. T he n, 也e o u毛§圭de r el 盛v e
hu midity (R He) w a s e ale ul戚ed･ OtltSide s olar mdiaぬn (Soラ w a s 琵呈e a S t md 転y 盈
pyr a n o m e敵 (M S-l oo, Ekein stftlf n e ntS 写radingeo･ L 出･ , Jap 放き. 0 虚妄de 繭恩ds野e遥
(v腎O)w a s r e e e rded by aheモー 威 n a n e m o m e毛e F(elin e m a s毛e T652lき ぬ野皿 ぬ泣 O 現 況 ∈o,
Lモd･
,
Japa n)I Tdo, Tw oヲ 島, a nd vw o w e r e m e 盈S tlr ed 盛 a hei醤麹 of 重38e n 鮎 m a s oi量
s ぽ免c e虚 血e s o 蛸ぬ of 也e gr e e nheu se･ T he s e n s o r s were e O n El e e毛ed電o 盈d威轟圭eg蛋e r
だゐ轡i-e r2 量6
(G K-18e, Ele etfe nie Systefn Sf3e v elopm e n電 Co･, Lid･ 亨 J盈P放き ぬ盛 ぬ盛 転ee rl
pr ogr a - 況edモo T e C O rd 也e a v e r age r e adings e v e ry畠v e s e e o nds･
2.3.5Ev apo r ativ e e o盛 ngelYl eieney
The e v apo r at呈v e C o oling efTI Cie n ey (野ラ w a s e ale tilaied by 払e folle 腎ing
eq切盈tio n(Bottehe-r et al. , 1989･, Kitta s e毛ai. ,2 081):
Tdo - Tdi
野
=
Ⅹ 100 宅2-まき
Tde - Tw o
wher eTdois 也e drybtdbte mpe r血 ∬ e o tlSide ぬe gr e e nho u s e(
昏
c), Tdi主s 也e dryb 由b
te mpe r atu r ein side 也egr e e nho tlS e(
O
c), 弧d 詣8i各 曲e w etbttlbte mper ait m e tl電s量de ぬe
gr e e nho u s e
'
c). Ho w e v er, 証i告 st呈Iin ot cle ar Wh ぬe rTa主is aver喝e-OfTd主OVe-r i触
(Tdiav)o T minim ti mTdi(Tdi,Bin). T her efo r e, Eqt Htie n(2-i)w a s m odifiedぬ be:
Td｡ - Tdia v
幣dia ¥
=
and
幣8i斑irl =
Td8 - Tw o
Tdo - Tdirnin
Tdo - 詣o
Ⅹl OO も芝一望き
Ⅹ呈08
だ海野ie r2
宅2-3き
壬7
wher e符 泡 v is 血e e v轡 O 抗要iv e e o ol圭ng e氏e豆e n ey tlSi喝 Tdi孟腎 流感 7?Td主語 由 is 也e
evapo r ativ e e o elinge氏c呈eneytiS mgTdim 由 .
M o r e o v e r
, 琴Tdiav圭spo s sibleto be n egat量v eぬeto n eg盛 ¥e ∇aiu e ef(Tdo - Td主蓬¥き,
T he r efo r e
,
tO a v oidthe n egative va主u e of野 砲 菅 and毛o e xpIFe S Sぬe e氏e量efi ey転y 竣S量ng
pa r a m eter Of dr opin Tdi, Eqぬtio n s(2-3)a nd(2-4)w e r e m odi 鮎d 転yF eP重a ei喝 Tde 皿d
Tw oby Td主befo r e c o oling(Tdi提ラa nd Twi, r e spe ctiv ely.
Tdi8 - Tdia v
琴radia v =
幣adizTlirl =
Tdi｡ - Twi
i7diB - TairBirl
Td董u - Twi
Ⅹ1 00
芝 lee
(214)
宅2-5き
wheFe 幣adiavi§ 也e e v apo f ai v e C o oling efTIC主eney 威 ng Tdi切 a nd Taiav, a nd 幣 感r niB董s
ぬe e v琴O r ativ e co戚 nge氏ciencytlS1喝 TdiB 弧d Td主淑 in .
藍議琴ie ㌢2 1害
2. 4 Re s ults a nd dise tlS S呈o n
2.4.i 0tltSide C o ndito n s
The average v altle S Of c呈呈m 醜e pzif a m e毛eT S 税tS量de モhe gf e e畠払o tlS edぽiBg 也e
pe riod of m e a s u r e m e nts ar ePr e S e n紐d o nT 盛Ie 2-i. T he s e v a壬tle S毛ended毛e Fe m 急転
t n cha nged whe nfiv ele v els 8fif W e r e applied.
'
rhe e嘘ide windspe ed w a s蔓o w e r改 組
1.e m s
-I
.
2･4･2 C ha nge s主ndrybulbte mpe r afu f e 弧d 汚l盛iv ehti midi守in s主de也egr e e曲o u s e
F呈g. 2-4 sho w s Cha nge sin 也einside clim ate pa f a m etef S Whe n畠v ele v els ofif
w e r e applied･ Åtalltt･, du ringfogc o olingsy東e m opef ai量on, TdiSharplyd和Pped, 闇hi呈e
R HiSh野Iyr o s e. 了もe s e eh蓬昆ge S 腎 e f e血e嘗e Con versio n ofs e n siblehe盛tolaie ntぬe盛
dtlf払g e v apo r盛io n of liquidw aie r呈n side 也e gr e e nho 旧 宅. Bo也 Tdi 由 a nd R Hi 加 兎 W e r e
Obtain ed ai 艮v e s e e o Bds a洗e r stoppingthe pu mp. Fu rthe r m o r e, da ring fog c o oling
syste m s臨nd-by, Tdigfadt nlly rose, w払ileR Higr adtlally 巌 ppedき 組 d竃e nded毛o f e細 笥
to e a ch initial Td主a nd R HiV altle. T he s e ch温 geS W ere 血 e毛o C o n v e rsio n of ぬe o m lng
s older r adi 盛o n e n ergyinto s e n s量ble he盛 , a nd dr a w i ngO嘘 嘘 r v apo r呈迅 也e 急呈f呈n s重de
thegf e e nho tAS eぬ℃ ugh v e ntilaio n. C ha nge s皇n Tdia nd R Hidu fing也e魚拓毛ぬgeo o量ing
system ope r ai呈o n cycle(払gging王a ndsia nd-BY重)ラ ぬr ぬe m e s毛p蓬疫, 闇 e 托 T ePe 急転do n
the n e x毛 eyeie sv T he §e 昏e nds of Tdi 弧d RHi e O 汲畠ri笥ed 也盛 e ∇野O F盛 v e e 8 eぬg lS
∈議率ie r2 19
effe e如 e for Io w e m ng a主r 紐 mpe ra如fe and in e f e 誠 mg F e呈ai量v e払u m呈出y iEiS量de 蝕e
*
gr e e nho tlS eI
2.4.3 Dr opindryぬ 抱tempe 触 ein side ぬegfee nho 態S e(A昂i)
i5ufing也e 鮎st eyele ofthe ptl mP OPe 指壬io nぅ 毛he m a xim t mATdiOf害･8
oC 職
ob 由n ed by mr3V OfO･0037 kg s
-i
whe n V P L)i 闇 a S2･4kPa･ tn c o嘘 鴎 也e - 量m t -
ATdi8f 6.5
8
c w a s obぬin edby mra vofO.0 019 kg s
‾1
whe nVP Bi W a s2.e kPa(Tab壬e2-
lラ. Atthe s a m eVPDi Of 2.e kPa, m fa VOf O.OO27 kg s
‾l
re stl呈毛ed ATdiOf 7.i
O
c. T his
e o 汲fir m ed 私感 ATdiin c r e a s ed wiぬ in c r e a sl ng m ray. Ho w ever, 呈n e e mpa rl喝 ATdi
r e s tlled by mra vof O.OO37 kgs
-I
(atvpDi Of2.4kPaラ滋也 th盛 r esd短d by m r o 紺 8e55
kgs
-i
(at vp DiOf 2.ikPa), a地 o喝h mra vin c r e a s edヲ ATaide cT e a S ed 良o m峯.害
o
Ct8 7.3
e
C. T his c o nfl m ed 也盛 A Tdiin cr e a s ed within c r e a sl喝 VP Di.
'
These ぎe §u王極 量n 血 盛怒
地at ATdiW a s a免 etedn oモo nlyby mravラbtltals oby VPDi.
2.4.4C hangeinleafte mpeT細 e
A t the sia ft Of fogging王(盛 mra vef O.Oe55 kgs
-I
), T7e af W a S2轟.e
o
e andTdi腎 a S
28.6
O
c(Fig. 2- 5). Dtl血gfeggingi, TidbW a S m o r e Orle s s也e s a m e a s郡e蕗 B8蝕 Tie3fOf
26
O
c 弧d Ta主ef 28.6
o
C de cre a s edto 2l.0 弧d 2l･3
o
C
,
r e spe et量v e呈y･ T 払e 血er e a s e of
Tle 凄f(5.e
e
C)w a s s m aile f也a n也aief Tdi(7.3
oCき血eもehigherhe,盛 e ap 鑑重野 Of 也e量e感
(議轡ter2 2O
e 8 fnPa f ed 腎iぬaif. Du TiBgSta nd
-BY重,bo也 of Tf飴f 訊d Tdi量n er e 鮎 ed, bti 也ein ef e 舶 e圭n
Tle &f(3.0
o
C)w as sr n aile rぬa n血痕in Td毒(7.3
Ocラ. Thisis 野Obablybe e 盈tB e e V a野 感壷o n
ofw aterdF OPleis 孤thele afs ぬ e o c e t w edasld払e盛 e ap盈e墓守 of ぬele afw ぉ払量g&ef
也a 溢血盛 ofthe air.
Chazlgein Tle 琵f呈n ぬe s e c o nd eyele er 也e pti mP Oper a;t呈e nfollo w ed 払e s 盈 m e
pa触 m a sthat皇n the むst eyele of ぬe pu mp ope r ai呈o n, btl毛 cぬa ngein 罰e 急fd ぬg ぬe
s e e- nd foge e olingsys短 m oper atio n(fogging王王ラw ぉ s m 盈Ile rぬ 孤 ぬ盛 d 感ngぬe 畠r s竜
fog c o盛 ngsyste m ope r ation(fogging王ラbee atlS eV aporPr e SttF ed盛 e呈tof 也elea雷(也e
di 免re n c ebetw e e n s盛 ぼ盛io n v apo rpr e s st w e a毛Ie afte mpe r東嘘絶 弧d 也e v apo rpr e s s tlr e
ofair
,
V P D7eaf)ai the s臨虎 offoggi喝 王王w a slo w erぬ 故 地atoffoggingI.
Fig. 2-6 sho w s r el盛io n shipbetw e e nVP Di a ndthe di 免どe n e eb線 野e e nleafa nd
in sidedryb也bte mper attir e S(Tle感 - Tdi). T he ぬta appe a r e感触 払重量o w a 血量q塩e 包驚n遠:宅呈)
du ringfeggi喝 王, (Tle好 一 Tdi)in e r e ぉ ed 威蝕 de e r e a s払g VP Bi(S el董d 愚old 重量n eきa nd
r e a ched 0.5
o
C 威e n VPDiW ase.4kPa;(iiラdu ri喝 St弧d-BY重, ho w e v er, 也edi托 ei o 泣 Of
eh弧ge W a s r e v e rs ed,(Tle藤 一 Tdi)de c r e ぉ edwith in er e a s呈ng VP Bi(ぬsぬed bo里d lin eき汲d
re a ched -5.5
e
C at VP DiOf 2.0 kPa,(i量i)d 虚ngToggingI壬,(Tle盈f - Tdiき, 也e nヲ 呈n eF e a S ed
again wiぬ de c r e a sing VP Di(s oiid 血n lin e) 弧dr e a ched i.e
Oc 闇もe n VP B毒 W a Se A
kPa;(iv)du rings電池d-態yII,(Tle# - Tdi)dec r e ぉ ed 威 也 量盟C r e 翁量rlg VP Bi(ぬshed 也呈n
lin e).
(Tleぱ - Tdiラdee r e a s ed 威也 inere a sing VP Di(Fig. 2･6ラー 飛違s be nd e 故 be
e xplain ed by 塊efollo w豆喝:隻)whe fibe也 Tleaf 弧d Ta重量n e r e ぉ ea d ぬgi毘樋 野 al曹 V P Bi
鞠 紛 2 望l
in c r e a s ed, ぬt罰eaf呈n e F e a S ed m o r e Sl8 腎Iy也 弧 謁ibe c a u s e efi毛s払igher払e盛 e 急Pa e重野;2き
ev apor醜io n ofw盛erdr oplets o n也ele afs ぬ e o e e u ff eds oぬ盛 Tl組fin eF e a S ed m e r e
slo wiy也 泣 Tdi; a nd 3)tr弧 SPir a毛io n r a毛e量n e F e a S edaihigh VP Di, S O毛払a毛in e T e 誠 eiEiTleaf
w o uldI) e f e S昏aifled.
slope s off egr e §§io nlin es r 弧ged 鮎rn - l･73毛e -3･8l
e
C kPa
-l
･ 馳 pe ef 也e
r egr e s sionlinedu ringfog gi喝 Ⅰ(-i.73
o
C kPa
-i
)w aslo w e rth弧 ぬ鮎 d 感ngs恕ぬd-BY重
(-3.57
o
C kPa
‾l
), tog gingI王(-3.5 5
O
c kPa
-l
ラ 乱遠 stafid-byl王(-3.善i
e
e kP盈
ーl
き. T his豆s
pr obablybec a u s eh a壬 e apa cityof 也ele afw a slaTger也a n也彪 8f 也eifiS量de air, s e血読書
Tle af Cha nged m o r e Sie wly tha n Tdi. M o r e o v er, fog had be e nge n e r彪ed もぬre TIeaf
r e a ched steady-state e 8 ndito nin sta nd-by王 a nd 王壬, T e Sdted in TIeaf at 血e s臨虎 of
toggingI王wa slo w e fぬ 班 thaiof fogging王(Fig. 2-5), o rVP Dle af虚 血e s細流 effeggingi
w a shigher也a nぬat offogglng王王. He n c e, a nin e r e a s e呈n Tle盈fdtlr量喝 Sも泌d-態y王壬 闇 誠
sli岳hterぬa nthaiduringsta nd-by王. T he r efo r e,(Tle af - Tdiラde c r e a s ed･ 重f 也e ぬ毛er v ai毛im e
w a slonge r 弧d fog w a sge n er aied a洗erTieafhad a chie v ed ste ady
- stale c on 血圭o n, 也e
siope s ofthe 托gf e S Sionlines du ring sbnd
-by壬, fogglng玉里, 弧 ds髄 ぬd
-by叢書 盛o滅d 転e
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e o n蜘Ilogic a r e asぬno w s:(1)tolo werdrybtdbte mpe 触 e wi也ifl C r e a Si喝 f eま東iv e
hu midity in side 也e gr e e血 o u s e紐 ぬe 毛a Fget V aitlein o Fder 毛o 野rO Vide §t1皇態由
/le
efiV r o n m ez3tal e e ndito n sfo rgr e e nho tiS e Crops;(2)毛e giv e c o rT e e音 r spe n s e s e v e 怒
whe n也e w eぬ e r ch弧 ge S r癖dly; a33d(3)to l ぬi竜 也e 鮎qu e ni o野e罰誠主犯 S 蝕e 海g
c o olingsy盛e min o fde ftO minimiz e w e 訂(C halabieial. 呈996ラ.
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r 弧gefr o m24to 25
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r ega rdle s s ofw e aぬe r c o nditio ns.
鼻iぬo ti癖 ぬe the o niJc al lo w e s= e mpe 触 ein s主de 也e gF e e nh8 憾 e董s 也e w e竜
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o
C (蓬陀t nd 害e %-害5 % T elai呈¥ e
∈義轡i
L
e r3 36
h -idity)･ 壬盟 e 嘘 f tO Iow e F也e air te mPe 醜 T e 泡d毛o pf e Ve n圭 e 荒e e S S圭v e 托至急如 e
hti mid呈iy呈ns呈de ぬe gn e nho tiS e, highv e n竃呈王威呈o n f ate Sho 敬呈d be 放免量感急in ed dばi喝 也e
ope r ai圭o n ef fogc 8 O重量ngsys紐 m .
3･3～1･2 ぎa cto r s a免 etingdrybulbte mpe T aitlT eiB S董de 也egT e e盛o tlS e
Fig･ 3-1 sho w she盛 bala n e e ofthe airin s董de ぬe gr e e王血o tlS e･ T he 払e ai転al弧 e e
c 皿 be e琴 r e S §ed m ぬ 此 奴iealty by ぬ ぬ呈lo w ng m ain 払e盛 baia 鑑 e e O mPO ne 嘘
伊嘘tida 汲d Hayashi,2004ラ:
Qs elw = Qv e ｡t ＋Qt＋ Qsoit (3-1き
whe r eQs oiaris 蝕 he at盟t H gain 鮎 m solar radia虫o n(Is
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), Qve n号呈§ ぬehe盛 lo s sby
v eritil盛e nUs
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), Qtis 鮎 he盛lo s sbype n e&atio n由ぬ喝h 鮎gre e血 悦 W盛<t毛3s
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軌dQsoi壬呈s也ehe盛 男ti X呈o s sぬ和 tlgh 鮎gre e盛e Ⅶ e盛o o rg§
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Dry btlb モe npe fぬ 陀 iEIS量de ぬe gre e血 o u s e宅Tdi) c 皿 転e e琴 摺 S S ed
m ぬ e m aLt呈e ally a s 盈氏ぬC由n ofe n vir o n m e嘘由fa eto fS宅M皇態af a,蔓撃害3き.
Td量= Tdo ＋((Si - i ･ E)/(Cs ･ V＋ 訂 ･ 汐)) を3-2き
Si = So ･ r ･(i - rき 毛3-3き
whe r eTdo 主s ぬe dry btdb篭emp約 貌ぽe O地主de 也e g托 e盛o 怒S e㌘Cき, Si 呈s 由e n e毛
r ad量感io nin s呈de &egr e e nho tlS e, 速星s 鮎 he aiofv野O ri芝惑星on ofw醜e r盛 8
o
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き亨 E
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), cs量s 也e 琴e ei茄e 払e彪 of
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degr e edi 艶re n c e呈nもe mpe r盛t g e(W m
-2 e
c
‾1
ラ, 博 is 鮎 a f e 盈感io efgi規呈ngs ぬ e 馳
鮎 o r sttifa e e(dee皇m alf盛o, 静>1ラ, So is ぬe s ela T 虚妄虚妄o n e 態毛side ぬe g托 eまぬo u 霊e
(w m
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), Iis ぬe s ola r r adi盛まo n捷a n s m呈ぬ n ee ef 鮎 gf e e地 織 S e(dee呈m 盈ま 嘘io予 0-里き
a nd r 呈s 毛he s ola r r ad量感呈o n 陀盈e e宅急昆C e Ofthe gF e e血 済 e 宅deeim 盛 抗疲量o撃 O一隻き･
T he r efo r e
,
whe nTdi s 欝e aie r也 皿 Tdo(Which m e 弧 S i > 見 一 E), Td主de e r e ぉ e s a sTd¢
皿d(Si - 1 ･ E)dee-F eお e, a nd a s Vin e r e ase s. 王n e o n捷a s毛, 娩 e nTdi呈s呈o w e r也 迎 T&o
(which m e aJISSi < 戊 ･ E), Tdide c reases asTd8,(Si - 1 ･ E)a nd V dec 憾 蜜･
3.3.i.3 Co n毛和Ialgo r地 m
W he nTdie X e e eds8野 bu払 短 mpeF abf e S etPe呈出in s呈de 払e gr e e王ぬe 憾 e鎚r 鎚g
C ooling syste m o酵r虚妄e n(Tdif) 皿d nl 盛v ehu m皇d呈守 豆汲§豆de 也e gr ee‡由o 済 e毛盈騒き量§
lo w erぬ 弧 也昏 恕訂get 托Iaiv ehu midi/q皇汲Side 感嘘 gr e e nho 態S e(盈曙電き, 蝕e 転g e o o呈ing
syste mis epe 招ted u n毛il 也怒 盈曙 re 鑑he sR Hi毛･ CoriVer Sely,量f Tdi呈s蔓珊 e f也 弧 Tdif窃r
R Hie X eeds 盈韓t, ぬefo各e O Oiingsyste m 繭量里be 弧 StaEE}d-by･
3.3.i.4Co mptlti丑gdu f a毛io n of foge o oiingsys紐 m epe r ai量o n
F呈g･ 3-2 sho w s a m e eha ais m of fog c o oling 毛o ob ぬ ぬe 紐gei F ei盛v e
ぬ磁 n皇d重哲 o n 盈P 野血 ℃ m e痕c eha Tt. ∈h皿ge董n ぬe airin s呈de ぬ母gr e e盛o 済 e量撃 鮎S t m ed
e h率 紛 3 3塞
o e e 野S alo nge e fi§毛a nte nぬIpylin e. Fig. 3-3 盛o w s age n e r alpF O e eぬr e of ぬe e o 斑捷¢呈
logicfbrfog e e eまing syste m ope f盛io n. B ぉ ed e n也e a v e r age Tdi曹 Td母タ 孤 d w e毛btx互換
紐mpe r醜 ぽeS inside a nd o uts呈de 也e gree苦虫o 屯S e(Tw主 泣d Tw o, T e SPe e如 軸き, s o m e
psychf O m eなie p欝 - ete T S(e.g･ , R Hi a nd 托Iai嘉v eh怒 mi盛i毛y o 地主de 蝕e g托 e盛o 聡 e
(R Ho)ぅ abs ol嘘e htlrnidit呈esin side &d o嘘s董de 也e gr e e盛8 tlS e毛塚 弧a Xoサ r e SPe感官e呈ぎき,
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Tw o(esTw毒 a ndesTw o, f e SPe etiv ely), 闇 麗e r v apo r Sぬ 盛量o np'r e s s 怒 托 Sin s量de 弧d o嘘s量感e
也egr e e nho u s e(e毒 a ndeo, re spec如elyラ 組 d 轡 威e f V aPO f 髭珪tlr aio npT e S Stlf e S atTdi皿 d
Tdo(esTdia ndesT由 , f e SPe Ct呈y ely)ar e e o mp嘘ed.
esT 繭
- 0.6柑7客 ･ e xpi(17.2 693客82･ Twi)igwi＋ 237.3ラi 宅3-尋aき
esT闇 ¢
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ei
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e8
- esTw o
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esT di
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Ii = Ca - Tdi＋(1＋ Cv ･ Tdi) ･ Xi 毛3磯き
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Fig8 3-5 s払o w s a s ehe m威皇c diagr 弧 Of 也宕 O V e railsy盛e m. A e o n&oま払君 ぬg
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也e s am e fype tiS ed fo r m e a s u ringTwi･ 0嘘s量de s o里a F mdiatio n(島ラw a s m e a s 耶du sing
a pyr a n o m ete r(M S-l oo, E ko 王nsir u m e f}t畠 T 威i喝 Co. Lid. , J野 弧ラ. Tdo, Tw e 鑑由 S6
w e r e m e a S tU ed at a hei酵 of 250e m 鮎 m 也e s oils ぬ e ai 也e so碓ぬ e nd of 也e
gr e e nhouse･ T he s e n s o r s w er e c o - e eted 馳 也e y O de 魂 e 触感 had bee npr ogf a m m ed
to f e C O rd ぬe a v e r age r e adings e v ery蕗¥e s e conds. Me a s tw ed d彪盈 W e r e盛o 托d 量濃 ahMd
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oper atio n(if)8 n afog c o olingsysもe m ope r盛o n Cycle w ere蝕e ave nges of Tdi, Twi, Td由
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4.2tn恕edue音量on
王n the pT e Vio tiSe h琴ter, C O細 ol log皇e ぬr ぬg e e oling sysie 斑 OPe r東i珊 f&a
n a患ばauy V e ntilated gr e e 玉虫8 u S e W a sde v e呈oped. Btif盛呈o n of 転g ee e重量喝 §ySもe m
oper atio n(if), drybt1弛 a nd w eモ ぬ呈bte mpe r盛 ほ托 S吏fiS量de ぬe gr e e壬血o tlS e, 汚l急患量v e 泌盛
abs oltite htif niditie§主nside the gF e e玉虫o tiS e W e r e Obs er v ed aidば 盛量e n of fog e o 8呈ng
syste m oper at董o ri eyele(tf＋§ラof 240s. 写鼓e r e §tlls sho w ぬat if W a sinflu e n e ed挽0電 流Iy
by s ola r r adiaio n o utsidethe gr e e 捜ho tlS ebt1毛als obythe w盛er v轡O tlfP托 S S ttT ed 畠e重電
in side 也e gr e e nho tlS e. Å 地o tlghthe de v eloped c o n馳I iogl e C O tl呈d e o 醜 l ぬe fog
e 8 Ol呈ng sys紐 m ope ㌻盛io nto a ehie v e也etarge毛 r e壬ativ ehtt midi母 , 血etoits ab主l毒母 音o
gi v e C O r f e Cモ r e spo n s e s eve n whe B 也e e n vir o r m er}tal eond呈tions rapidly e払弧ge, ぬe
◆
ch弧ge Sin r e s tll毛ed drybulbte mpe 触 e a ndF elat呈v eht mid呈ty呈n side ぬe gr e e nho tlS e
w er e stiu iafge. T ho s ew ereprobablybe eans e of ionst約 . Tもer efo r e, a n e 漫Pe畠m e威
v e由畠e atio n of ぬe e o n&ouogie af払sぬ威 sho粍e rth皿 240s n e eds毛obe c o 澄d顎eied,
T his C 払apte r ∈ 孤 Sists ef書簡 O e XPe由m e醜 s. T he obje civ e of E芸Pe rim e nu w ぉ
to v efi毎 払e v al呈di毛y ofc o紐 oi 呈ogie de v eloped in 也e pr e v皇o 腿 ∈払ap陵r 触 範陶 ぬ盛
sho rte rBa n240s
,
while 払e obje ctiv e of E蒐pe fim e nt2 w a sモo v efi5,毛he 盈bil晦 oぎ也e
c o nt持主logicfof 盈 e e n Sta n電着f.
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4.3 M盛e f皇als arid m e也ods
4.3.iE芝Perim e n‖
The pr o e edtif e Of ぬe e o n醜I Iog圭e fo rfog e o ol量ngsy盛e m ope T aio n 弧盛Eqs.
【3- 1=o [3-11]tlS ed in C h野毛e r3 w er e u s ed in 血 s e 翼Pe rim e鑑 Du f atio 邑S Of 転g
e o olirigSyste m ope r atio n Cycle(i短)of 6e,12O蓬n盛240s w e r e琴P呈ied. T he e 嵩Pe轟m e 抜毛
fo r e a chtf＋s W a s C O ndtlCted fo r144O蛋. T he 汲 a呈yz edpar a m ete rsifl也is C 払野毛e r 俄 r e
the 弧 e a Stho s e豆n C h琴ter3. ifl ad dito nラ モO e V al't nte df eple毛s c o v e r ageき W盛e f
se n sitive 野aPerS(WSP;Te ejet, Spr ayingSyste m sCo. , Whe ato n,王1呈in 8is, u S 鬼ラ, G O戯ed
wi也 a yello w dye ぬ盛 fti m Sbltl e 魂 e n e xpo s ed モo fog w er e tlS ed. T 払e W SP is
C o m m o nlytiS ed fo r a s s e s s主ng也e a r e a e o 腎e ぎag Ofpe s鮎ide spr野 ed(Fe 笈 e篭 盈壬. 守 2 883き事
T 払e W SPw e r epla e ed 盛 也e 鮎 o rbetw e e n r o 砺 S Ofc r ops. T he 払e呈蛋担 ofe 盈弘8野 職
200c m 鮎 m 也e虫8 0 r.
The av erage ofc転ぬge量汲 Tdi(ATdi)w a s G a里e ti五感ed by醜e 払ne wi喝 e碍態盈t呈o n :
i n
A Tdi
- ニ ･ ∑【(A Tai)i 十(A Tdi 痕e)i]2ri i- i
(4-1ラ
(ATdin･seきi -(Tdim a xラi - (T&迅in)i 宅4
-2ラ
whe r e flis ぬe n t mber of fog e 8 Oling 野Ste m OPe r盛o n eyぬ s,重量s ぬe O rde r ef ぬg
宕ooling sy威 e m oper atio n eye呈e,(ATd轟is 也e 由op重n Tdげe S td毛ed by ぬgging 盛 feg
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e o ol量ngsyste m oper aぬ n eye王e呈(
o
Cラ,(ATdi 由e)iis 也e量n e f e a S ein Tdi血fi喝 foge 8 ¢l圭flg
syste m s触 納 y 威 払g C o olingsyste m ope 柁珪i8 n eyelei(
eCラ,毛Tdi技量垣ラi董澄 由e m主監量m u m
Tdiresulted byfog g呈ng彪 由geo oi主ng 野S毛e m ope 感 on eyele壷(
母cき 滋 a(i7d主用 aXラi豆s ぬe
rn a xim t n Tdid 虚ngfee e e oli王唱 SySte rn Sもa na
-by 盛 ぬg eo o呈転g 野S毛e m epe 招毛主o fi
eyelei(
e
C).
T he av erage ofcha nge皇n R Hi(A RHiラ腎a § ealc tll醜悪d by也e ぬl重o winge喝頓魂io n :
1 n
腰 Hi
- 二 ･ ≡【( m iラi 十(ziR Hl･drop)i】2n 巨l
(AR Hidrop)i
- (R Hinぶi - (R Hi 由)i
終3)
宅4-4ラ
wher e(AR Hiラi 呈島 地e ifiC f e a S ein R Hi f e S tiied by fogging 盛 ぬg Cooling syste m
ope r盛o n cyclei(%),(AR Hidr｡p)i呈s ぬedr op量n RHidぼi喝 払gCoolingsysもe m s恕ぬa-by
aifog c o olingsyste m ope r atio n eyelei(鶴),(R HirB a Xラiis 蝕e m 航im um 腰-HireSdted 転y
fogg呈ng atfog C o olingSyste m ope r ai o n cyele呈(%) 弧d(R HiEBi扱きi呈s 蝕e m圭nim 泌 盈萄
duringfogc o olingsyste m st弧d-by aifoge o o呈呈ngsyste m o野e T ai董o n eye呈ei宅%き･
4.3.2 Expe fim e n‡2
Fr o m也e r e s ults of Expe rim e nti, 蝕e m o stappF OPぬ毛eis 闇 a S S el e宅ed竃e v e Ti毎
ぬe de v eloped e o n経ol 晦ie ai eo 汲S触感 tf･ F呈g書 4-l 逸o - age n e n里pr o e ed済 e ef 嘘e
e 細tr Ol leg豆cfo rfe菩 C o olingsystef n OPe嘘量on &毛 e e n s態由電着f･ 監領S事 毛3-2ラ毛e宅3-l呈き量退
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C 鼓apte r3 w e r e ttS edto e o mptl毛e ぬep野ehf O m e竜虎e pa f a m eモe F 誓. FF O mat mio n oぎ鮎g
e e elingsyste m ope感 織 if 搬 m 朕im tl mtoggingF aをe m 和 親 (kgs
‾l
ラ 瓢dr age of腎戯e r
sho uld be sp 喝ed m f(kgs
‾l
ラ,du r盛io rl Of 払ge o ol圭ng 野Ste m ePe 感 o n Cyclet約 (sラ壷s
e st呈m盛edasfol呈o w s:
払嘗 - if ･ mr m 汲/ mf 宅尋-5ラ
Finally,thedtlf ati8 n Of foge o oiingsys毛e m s触 d-bytsくsきis e s鎧n盛ed ぉ fo蔓lo 腎§:
ts
- 払§
- tf 宅4-6ラ
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ヰ一考Ve r呈fieatie nte str e s tlls a nd d呈se tlS 畠io n
4.4.i Experim e nt1
4.4.i.i Du f atie n of foge ool呈ngsystem oper ai o n(tf)戯 d豊艶托 感 t鮎
Tdiぎ W a S S et at30
O
e a nd R Hii-W a s S etai9O %, T hete虞s w ere eo nd∝ 紐d d癒ぬg
te nfog C o oling sy東e m ope r atio n eyele s事 F主g. ヰー2 sho w s afo r mim 喝e Of毛鮎 progf 弧
thattlS edtf.s Of 68s. Fig. ヰー3 she w s 弧 e X 盈 mPle ofr e s tllsin dぽ a‡io n of ぬge o ol圭喝
syste m opef aEtio n(tF) 孤d 血e eh弧geS in dTy 弧d w e毛 bti呈b 紐 mpe 嘘 ぽ eSi粘iae the
野e enho tiS e(Tdi a nd Twi, r e SPe e如ely), rel盛 v e a nd abs oi嘘e h 弧 idii呈e s主flSide ぬe
gf e e nho tlS e(R Hi a nd Xi, T e SPe e毛量v elyラ, t mde r di 免re nt dtlr aie n s oぎ feg e威i喝
ope f ai e n cycle s o nSepiemberi9, 2 榊5･ 彪 e a ehi的 , &e 由ge o o音量喝 野S毛e m ope r盛ed
盛 all ぬe fog e o
/
oli喝 Sy§短 m oper盛on eyeie§ be 8 a u S eTai3Oa nd 腰Hi3 e地 毛里呈ed 也e
c o ndito n sfo r ope嘘 ぬgthe ぬg c o o呈ng sy東署 m 毛Tdif弧d R穐き･ Co m芦飯豊ng 弧 O 怒g也e
ぬ陀 e duradons of fogC o oling syste m ope r aitio n eye呈e, dtif盛呈o n of fee e o o王ing 野S紐 m
ope r盛 e n eyele of 6es sho w ed毛he sho rte stdu mtio 毘 Of 由ge ¢oii喝 Sy奮綾 取 OPe 招畠o 挽,
a spr e vio tlS呈ye xpe cted.
Fig. 4 鴻盛ow sdば atio n of foge o oling 野Ste m ePe耶盛io n(t∂a免 e毛ed by 農 機 r喝e
of ぬe v apo rpr e s s tm de患e喜t a nd 也e v e n畠l盛o 汲 指蛭 efせ蛇 ias毛30 蛋 e n野托 腎ie tiS転g
e 8 Oling cye壬e (VP Di3O 軌 d V3 e, r e spe ctively) 盛 d豊艶Fe ni a 酌 重量e n s ef ぬg eo oiifig
systefnOPe f ado n eyeie s(t約). 鼻毛ぎ約 8f 6e組d lees亨 tぎ W e r e 盈董海e紐d by塊e a v e･r age ef
e hap 紛 4 62
the w aie F V aPe fPr e S S 提F ede畠e皇t of ぬe las毛30蛋 e B P托 Vio tlSぬg eoo重量喝 §ySie-a
ope㌫盛呈o n eyele(VP Bi3 8ラ. ifde e r e a s ed ぉ VP Bi3ede e r e as edラ a S e 芙Pee紐d. 報窃 轡 eVeF, 磨
払s Of 248s,fogCoolingsy東e m epe r ai皇8 n eye王e王Ⅴ学ifd量dn otfou8 轡 蝕e s 盈m e音f e nda s
VP Di3 8(Fig. 4-4). tf 転r 毛h盛 eyele 呈n e r e a s ed ai蝕窃忘癖 VP Di3昏de e 君e お ed. T 払i§ 喜s
pr obablybe e a tlS eV3Ofo rthefoge o o呈皇喝 SySte m Ope r盛e n eyeまe茎V in e n a s ed 5y25e% ,
a s c o mpa r ed wi出 払e m on the pfeViotlS eyelet T his r e §ti王モぢO 血 s 也盈毛転e s娩 Ⅴ琴e r
pfe S S ufedefTleitラモhe othe f鮎te rth孟壬 a免 eted dw a毛io n of foge o oling 野S嘗e m 呼 ef atie 泣
w a sve虚妄呈atio/a reEte, a Sde s e曲 ed in Eq.(3- i1ラin C hapモe f3. 込 gefler al, ぬe s e 托 S ほ壬毛s
indie a毛e 鮎t也e de v eloped e o n触I Iogl e C o uldgiv e e o rr e et 托 SPO n S e毛o ぬe e転配ge §in
e n vir o n m e ntale o nd主tie n s.
4.4
.
1
.
2 Ch盈ngeS呈盟 dfybtlibもe mpef aitlr e a ndr e王威 v ehtl 汲idi電yiziS量de 也e gr e e血o 設S e
aid皇免re出 払s
Table 4-i sho w sdry buまb te rnpe r attIT e afid T el 盛v e 邑済漁id立替 呈n s主de 蝕e
gr e e nh孤 S e t nde r e a ch fogcoolingsystef n OPe r ai呈o n eyelet Tdibeぬ托 ぬ藍 e 濫Pe n m e醜
fo rtf.蛋 Of 60,12ea nd 24Ow er e34･5,33･2 and35･5
e
C, F eSPee如 ely･ 如 e mge Tai血東喝
ぬe e 貰Pe fim e嘘 w a s a m t md 31･l-33･e
8
∈･ T 払is r e stii嘗量ndie盛e s也虚 血e 鮎蛋 e ei3重量喝
syste m e o uidlo蘭 erTdiby2. ト2･6
o
C･ 如 er ageR Hi ぬ ぬg蝕e e 貰Pe疫ぬe ni§ w a s a f e t md
7ヰ%-7轟%
,
wh量eh 量ndic a'teぬ盛 ぬefrogc o o重量邑gS-yS毛e m e o uまd 皇n eF e a S eR Hiby壬孝% -呈7 %.
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i)tidngtbe e xperim e nモs予 m a X呈m tl mATd董u nde fi
l
鮎 Of 6eラ豊28and 24Os 闇 e 泥2.3学
3.§ 弧d4.7
O
c, r e spe e考量v車 . Ex c ept 鮎 也e ぬta 蓬毛転gc o o呈込g§ys毛e 迅 Ope 托珪呈o n eye重e量,
A Td主 atif#s ef 68きi28arid 240s wer eL e,i.6 弧 d33
8
c, r e spe etiv ely･ 重n ad di音量o n, 腰 Hi
au 鈴s Of 60,1 2ea nd 240s w er e善,15 a nd24% 予 n 野ee毛iv ely. T 払e s e 陀 S由毛s重態盛e盛eth盛
A Tdiafid AR Hi aitf＋s Of 12OaEid 248 sin c r e a s ed by 60%a nd 23O %ラ r e琴e e毛呈v 軸 , a s
co mpaf ed 威也 也e m ait触 Of 68s. T he r e std毛s c o盛 m tb威 she 兜 r dぼ 盛8 n ef ぬ甚
co o呈皇ng syste m ope嘘圭o n cycleledモo s m a王Ie f Cha nge sin drybtlib短 mpe r盛 酸 宅 a nd
r elaiv ehu midityi丑S呈de ぬegf e e nho tlS e.
T he 毛鮮ge毛f elai量v ehu midityi盈Side 払e gr e e重点ou s e(農穐ラof 9e%eo隠王d 転e
a血 e v ed success鮎Iy only whe n s ola m adia毛io n(Soきw a shigh(Fig. 孝一3). 王音量s n oted
ぬat 也e e e療 oilogle u nde r e stim ate s也e tf atlo w ve n毛呈Ia由 n r虚e, a Bde s e Tiもed in 監q.
◆
(3-ll)in Ch轡 er3. Ho w e v e r, m e 組 e rr O f e8 % R H, ind呈e醜e 蝕a毛 也e de v eieped
e o嘘 oie o由d8b也in alm o st all 腰Hit Of 9e %. 徽 e s e r e s nl毛sind呈e威e 也盛 ぬede v eloped
e o nt和I iog王C e O tlldstte e e s §鮎Iyope r ate 也ef8g g呈ngSy盛e mto eb臨呈n 也e 態喝 e毛 n量感v e
hu midity.
4.4.i.3 Dr oplets c o v e r age
Fig. 4-5 盛e w sd持Plets e a tighモby 閣 盛e F S e n S圭tiv epapeF 藷毛di 免fe n毛d済 顎鮎 扱S ef
払嘗 e O Oi嘉喝 SySte m ePe r at呈o n s毛賂 Thes etf W er e a V e mge tぎ F e S u蔓紐d 盛 e a eh 払 s 怒
des c曲 ed ぬTable 孝一l. Co mp盈円ng 盈凱 O ng 也et短e e盛済 盛 o n s of fog e 8 Oi皇ng 野S竃e m
*
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opera鮎n, the ar e 盈 e O V e f ed e dr op壬e毛s sp 喝ed de c r e a s ed a s血 指毛ぬ員 ef 転g e 甜l呈喝
sy威e m 8Pe嘘io nde er e a s ed･ T 払is ぎe S ul毛ぬd主eaied ぬ盛 Shott-e r盛t mi董e 扱 Ofぬg e o o重量溢g
syste m ope r盛io n e o tdd de c r e a se fol皇盈ge W e嘘ng ぬe 毛o s m a玉里ef a m e u n毛 of 嘘 e f
spf ayed･ M o r e o v e r,iモean de ぢf e a S e免由gal dis e a s epr 8触 m s(Sm 急流 a nd ∈8 e 迅be,呈9害3き.
T he 野 e a eOVerage r e s ulted byifOf 20蛋 w ぉ aim o威 嘘控 S a m e a S触感 托 S 硯里陵d by
if Of 35s･ Ba s ed o n 也e f e S t1晦 tf Of 35蛋 w ぉ s ele e紐d to v e ri毎 温 習盛d量呼 of 蝕宕
de v eloped c o n毛和I logi c at e O n東漉tdtlr aio n of fog eooiing 野鳥te m OPefat董on, 血 e毛o
●
lo w e r n u mbe r Of fog C o olingsyste fnOper atio n eyele s(T盛Ie4-i)toiimi宅地e 昏e現収 抜毛
ope r a毛io n s蝕efogc o oli喝 SySte min order宅o minimiz e w e a r(C halabie書al. 1996ラ.
4.4.2 Expe fim erit2
4.4.2.1 Dt mtion of fogco olingsys嘗e m st池d-by(ts)戚 di 免托n音義
T he e xperim e nt w a s c o n血eted fo r毛e n ope 感 e n eye王e s aitw o s o星野 f ad量感量o n
C o ndito n s(in 珪V e r age): 750a nd 415W m
ー2
. TdifW a s S eも af30
昏c a &d 腰Hit W 払 Se音 感
9O%. Fig. 4-6sho w s afo rm im age of 也epf OgTa m也盛 u sede e n s触 感 tfef 35蛋. F董g, 4-
7 sho w s a n e 笈 狐Ple ofr e s u紘sinthe 血 指 由 n ef 払gC o olingsyste m s触 d
-by(t富きち d曙
btl b弧d w etbtlbte mpe r attw e s, f el舶圭v e a ndabs oltlteh現 m主di電e s量n s量de 也egf e e nho 態S e.
Ce mp 孤 蛋a m O ng ぬetw o s ola r T adi盛夏o n e o nd呈鮎扱豊, a V ef ageSo eぎ415 W 盛o w ea 醜e
lo nge risヲ お pf e Vio tiSly e 荒Pee毛ed.
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Fig- 4-8 §ho轡Sdtlr aモio n of 鎚gee威 喝 Sy東e fn S態ぬd一転y(isラa免 e紐d by盈V e 済ge
ofthe v apo rpress tlfe de畠eiモ 弧d 也e v e n毛量l由圭o n r aie oぎぬe壬盈盛 38 s e npr e v量e tlSぬg
e o ol董ng eyeie(VP Di3 8a nd V3O雪 T e SPe etiv elyき盛 d豊艶Te nモ s ola f F a逮量感io n ぢO n盛重電呈e n s. 鼻毛
alls 8laf r adiatio n e o n血io n s
,
isin e f e aS ed a sVP Bi3e汲d V3 eae ぢr e a S ed曹 a S e XPe etea.
T his r e stll 呈ndie ate s触感 the devei8Ped e o嘘 o壬iogie 轡 a S e轡 盛Ie 毛o gi v e e O m e竜
F e SPO fiS etOthe eha喝eS呈n e nvifO n m e ntaie o n曲i孤 S.
4.4.2.2 Me a stlf e m e ntS Of Tdiarid R Hiatdi 鞄陀n音義
Ac e o Fdingモo ぬe s etTdifOf 30･O
o
C a 汲d R Hit Of 9e%, at a ver ageSo of 758W m
＋
2
,
ぬede v eloped e o嘘 oilog皇e c r e東ed Tdi n ぬe ranges of30.ヰto 33事9
eC(32.4
8
ci
3
n
a v er age) 孤d R Hiin 也e r a nge of 6e %to 79%(68 % in a v e r age) (Table 4-2ラ. On 由e
地 e rha nd
,
盛 a v e r age 島 of 415 Wm
-2
,
也e de v elope盛e o嘘 ol l喝 e e r e盛 ed Tdi皇n ぬe
f 弧geS Of 2S.7to 31.4
oC(30.2
0
c in a v e r age) 放 d 腰Hiin 珪賠 r 弧ge Of 67 %to 各2 %
(74 % in ave r ageラ. How e v e r, ぬe R Hiモ Of 軸% e o tild be n ot aEehie v edaLtlew Se 血 e電o
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